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INTRODUCTION

The principal elements recovered from ores of orthomagmatic
origin are Ni, Cu, and Co (recovered from sulfldes associated
with bodies of mafic and/or ultramafic rock); platinum group
elements (PGE) and gold (recovered as a by-product of Ni-Cu
ores and as the major product from disseminated suifides in
large, stratiform igneous complexes); chromite (recovered from
stratiform igneous complexes and alpine-type ultramafic rocks);
V and Ti (recovered from stratiform igneous complexes, Ti also
from anorthosite complexes) and Nb, rare earth elements (REE),
Cu, apatite, and magnetite (recovered from alkalic, often car-
bonatitic, ring complexes).

Table 4,1 summarizes the major subdivisions of these ore
associations, indicates their relative importance, and gives some
idea of the metal contents to be expected in "typical'' ore. In
this chapter each ore association i$ discussed in terms of (1)
what is known about the genesis, (2) how ideas On genesis have
been or can be used in exploration, and (3) w^at acJditiQ^al
research is likely to promote effective exploration in the future.

NI-CU SULFIDE ORES

GENESIS

The Simpk Model

The processes involved in the formation of Ni-Cu sulfide ores
are summarized in Figure 4.1. They involve (1) partial melting
in the mantle to produce a mafic or ultramafic magma; (2) ascent
of the magma into the crust (either as an intrusion or extrusion);
(3) the onset of magmatic crystallization, either preceded, ac-
companied, or succeeded by the segregation of an immiscible
sulfide liquid; (4) simultaneous partitioning of chalcophile met-
als into the immiscible sulfide liquid; (5) concentration of the
immiscible sulfide liquid, usually by gravitational settling, to
form an ore body; (6) crystallization of the ore; and (7) possible
redistribution of metals in the ore by hydrothermal or diffusion
processes after crystallization.

The key factor is the presence of ail immiscible sulfide liquid
phase, predominantly opposed of iron sulfide. The coeffi-
cients governing the pa^ti^siiig of Ni and Cu between sulfide